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[ !lf ffF a 5K Ci) «E H ] 
[ s« 3K JS 1 ] 

[ SiS Jl Z ] 
C IS 5K Jl 3 ] 
[ sS Jl 4 ] 

[ H 5K Jl 5 ] 

C IE IK 0) «S B% 'tt IK Q a ^ )S c 

[ a 5K Ji 6 ] 

[ 8i6 >K Jl 7 ] 
C sS 5K JS 8 ] 

s«*:jS4*;fe(3:5luieiKQlSl,'ltM<Z)*^a:5)SCJ;oT#^+l.ZBI*?-?i^oT> 
C 0 0 0 1 ] 

MqM^ \- ^ y y'X ^ (TFT ■■ T k tn Ft I m Ti-a,ns tstor) ^lytS^ 

[ 0 0 0 2] 

4 7' Y h V y 9 XMQMB: h ^ y y X ^ (TFT : T k in 
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F i I m T t (x,n s i s t o t ) ^ffflUi^^liTU^. iileTFTlCtt. M M it Q =y v n 

y ^m^^mi) J Qff-mm-d'j^j . nm-atQ y v n y ^m^o: s v v n y ^ t ') 

>'t;U77zyUD>2}^^j5i'i^^^M5/ mM,^-^^t'iyvziyt)^K^ 

[ 0 0 0 3 ] 

t 1 V Y »°iM-7' . ajt'lt ic§ >i u o ;feitf ^ t ^ t ^ 0)-? ^ « e - Mfii) ic ffl u »i ti 

fiilLt^'-3S<3Kd;)^tlTUl. 10 
C 0 0 0 4 ] 

!ttiHT8-6 9 9 6 m ^ ^ y V zi y ^ ^ ^ t J » M m 7 n. T I) 

J . t iit>-^ . &WiO> - ^mm C . y-^XYCVD (7-7X'YCVD:CkenniG0Ll 
VoLpor DePos c t t on) )S*;fett)Mam-lb^ftfflS)?«3S*yiCJ;^T, 7 

)[^7 y 7.V ^} Z^y n^1fY^n7 ^1 . -O G) 7 )\^7 y 7.V iJD>a)^IC^)lM«tMfli 
[ 0 0 0 5 ] 

1-20460 6^ -^^Cl*. U-I^T'Z-^HSS^-lblS^^^ SS^lSCSiiatt 

^. ^^*^iifg-tt^ti;fe^t« stit^, ^lt*^>z"t/^UTxy7x-;/"lc^^l^tl;feS 

t?) «S li H C 3s « U > Q a ii 3^ S t mi IE * 5i S )iJ ^ ffi t o T IJ ^ r Z o X y II S!) 

«cj;oTxyXx-5/'t#»iE»u. 3fe$li}t3^iifg-tt^+i.;fe3tt^ K^tk. ^%\/ yx\ 

[ 0 0 0 6 ] 

!|fP¥l 1 -40 6 37^^z^#glCB:« ^^.(0 - \Z 7 t )V 7 y V ^) Z^ y 

t ^)L'^'&m-^m.^^\\%^^\%\^ -I ifi ^ . y ^ \y - ^7 z - hmiWo)i_% 

SJ^teC^^br-tt. =&x^>'U4'--flC*ifJil5-r^^«4 5 0 nmW>£ci)aii$t*3tll^C 30 

-i T ycW^t Y \Z ^ -> 1 . ^^mo^^1sX'^-\%\\'^t 'kn.'Ml^miTs.t X\.-Z . 
[ 0 0 0 7 ] 

[ f6 B^i 11 U J; ? ^ -r ^ ii Si ] 
!WIH¥8-6 9 9 6 8-^^/:5r*BlClEtK<?)«£**^^-?tt< llfflBS'«iS^^blSlC3yit3«SS^b 

+ -&w.<o -^mn<j)i ^ . ^%^%y z^y (D ^n^t 'L^nxs.-K^ < 

UT3Vf=« ^<?)^<9U--!^7z->iHSS^^blSlCJ;oT#'4:|lI«i!il>l^tfflUTi^i<^tl 40 

ON-r^Dtci)*j±) t^'/Jv^rufed/)-?;?)^. bfet>f-DTmi}lici)J;?CHffl5)i;««S^^blSlC 
3yit^iSiS^^bt»f^i-«^^:*^3tJ;6fSS^^b»f7iftbiir;fe:*ectt, ^I.S=t&>;bTSlt) 
5J It it isr S u . 

[ 0 0 0 8 ] 

!tf H T 1 1 - 2 0 4 6 0 6 fg C IE Q *t S S IS . * * > U - It^' 7 Z - >IU «S 1> I S 
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t Q t)^mm 1 1 )i t)f-d' ^ ^ I) ^ I) y mm.i[)' ^ 'i . 

[ 0 0 0 9 ] 

^b-rz>;. m^i&mo) m^-atmo: s mm\cx^ < n-z itmc^^i'^t j z: ^^-d-^ ^ 

t J m-^^ w. ^ Y » m ^ )h ^ ^ ') . m n m » < ^ < ^ Y CD m m» ^ J . 10 
c 0 0 1 0 ] 

U o T * fg B^l <Z) a fit) > IK 0) M t jE fit ic *^ m ic *t s r ^ c 3= 

[001 1 ] 

[iiHtS?;?i-ri;fe:(y)«i)¥S] 

[001 zi 

^nmiZ^itXt^ . M ¥ S IC J; o T . ^ ^ C * fe SX: ^ 3V J; ^' # fe 53c ^ t ^ * t IF. 1^ 

m CD m mmn Y m ^mmn (0 mumn Y -z> mmm» ^ ^ J , 
[00 1 3 ] 

>;^(3:iS>g^tt)l«9aiS?yj;&f9l*t^ScJ;?9ISt^t'lHiBt«9^#CJ;^T^^b-rzt>f 
;fe>:;t(#«S^#lK<9lllf;yf^^bt^sy, «^illt<^)*^*;yf^^bUTt, I^^SlSliM 

Coo 1 4 ] 

[001 5 ] 

e 

COO 1 6 ] 

t ^^^mit . ^^M>nmmnYmM>mmnY-^ntjf&^i^m\-c. m & 3ff j^z/ 

m ^ CD x^-d'W.^ t n^mM,i^mt m\^t 'I sii z CO x%s.Y . 5o 
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1 . 

[00 1 7 ] 

^ttlS t t 2 c !S 3 <9 ISC 3^ u T « 7 iHi<9 TJ^aiSMcS^ 

t ) T . w e ini t . ^ Q « s B^E> H )K m ^ B^E> m M >; ic «^ gi -r ^ . u ^ t*? ^ t 1^ 

C 0 0 1 8 ] 

[0019] 20 
[ 0 0 2 0 ] 

f ? :^ )S c u T > 

c <i) AS^g^scS-^ I) T . «iisS5«^tec«s^^b t ^ fe(y)«z)^#ti)3^ t ^ c ^ tilt ^-ii t so 

[0021] 

* fg Bfl ic ^f)t ;l W ^ # 1, K K t <^ U « > ^ S M t ^ ^ti ic «S li ^b r tt T ^ B% SS t <^ 
^K)ltfi|J^fi5)ic«S^^b-r?;fe(y)<Z)*^t3)?g-r^c>jt^f-??=I. utLC<J;^T^^^fi)S 

[ 0 0 2 2 ] 

C«i!i^^b-r^;fed;)<?)*fl^tlllgt^CVtilf«Vt3. 

[ 0 0 2 3 ] 

S ^ t Jt $5 t Z . c (?) it $3^ «g « c S ) T > B% H S* t ffi c ^ fa ^b t 1 di) (Z) * # t 

[ 0 0 2 4 ] 
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[ 0 0 2 5 ] 

U 2 iHg t it > U <9 2 ^1 B # IC 51 U T IIS^ 31 5(5 JI * ;t a If 5!(i 3 t ft U . ffi « Q) 
[ 0 0 2 6 ] 10 

Q ffi t « * 1 1 . 

[0027] 

[f6Bfl«i)SS6Qff^M] 

Df ^5\' M *»r ^ ^ ) t <^ U # > U Q) ^ S H t > S ffl ^ « iSS B^B X C J; o T S|3 ^ tt) lU 
[ 0 0 2 8 ] 

)z. Y X K m 15 M <z> "f" Wiiit^^ 5 CD ^ m ^ b a, s ^^^"^.m-^^ J ^^^^y Zi y M 6 »m 

^ t ill t ill , TWiiX^fi 5 (DWimUi . k.YXts:^^0. 1 rt) t i) 1 , 

^^^n V n y M 6 ti. . k,YXtS:7-^XYCYB (CVD : Ckem i, go. I VolPo 

y DePosi-tton)5S^;fettLPCVD(LPCVD:Low P^essur 30 

e CK.emicoLl VolPo^ B&?osi±ion)yk\z:J:.^'7¥^^t^.^Y 

[ 0 0 2 9 ] 

6<9iai^^b*/fl!&*?MS« ;fe.>;itl3r)IS)5 5 0t:J-il±-?toT^D^ftlT^^^KV';D>l 40 

GQm^itlfim.iiit'^. I^SH;/ ^□>l6Q«S^^bt»fif)Z^S7iftb;fe:Sffl?X'«gS^^b 
-!^;*'z->'L'iSS^^biSc3VUT, jL^yYU-i^7z-)U^W.^mi)-7. 'J ny 

B 6 -i^titRa.tw.mt 1 , ^o)m^. ^ n y v zi y m e \3i - mm f& l . nsw 

[ 0 0 3 0 ] 

HfflSKBSS^^blSll^CilS^ttffilt^tfit^^^S^SZtt, xyZx-5/"3^, XX 
1 1 (CCD : C k a, I- f e. CouP I eoL Device) 3VJ;&f*3psft^^1 
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> ^ °Jk m ^ n t J X - y ^ ^ -Z . mmiD Wi^^tO) X T - V S (D ^¥ 15 \Z: )Q )z, 

\z: t -z I) J . cci)xyzx-;/"3tt« 'x-zyu-Ai 8c?itux3V<j;&fy:SiRiic 

[ 0 0 3 1 ] 

X y X X - 5/'gES!)^fll 91*. n ^ - CCD ^ ^ ^ ^ j^z/^^mis^M ^ z Y . ^&w.m 
9 ic 5^ u . m^i^m ^ q m (d - m n m ^ ^ w. \c muR m m ^ t j m ^ . 

z: o> X y X 7" - ymwamm 9 . xyxx-5/"3tx:SiQiiu#l!)S§lljRr^E«gEl!)^t*t 
?l§l/T;?hQx^iR]iEi!)^«V> xyZx-5/'3ty:5iRic?#li)SEi!)qIAg^i&«))]St*t^ 10 

|gl>3 5'hci)y:SlalSEl!)«fll>;t#-r^. zttiElbfflt--? 1 013:, xyXx->^3t, ^ ^ 

- c c B 10 X ^ ^ iic>fituS^R4cz)if^:^iqi (. z. c i mf^ iz:m^tlr>t')7 

:t - 10 =j yrmmt jm^-^ m 1 1 . 

[ 0 0 3 z ] 

:5=7-CCD;&><=7l Itt. (R) . iH (G) . « (B) fe^^^5)c'^RGBB#1 9"? 

mMnSL-^M]Bt^M\::m^7 iiT I) J . c «9 :0 ^ - c c D ^ ^ 1 itt, S^4<?)lf^:5 

2a,t#U, CC5>::0^-CCD:*^^1 1 tt. tlt^m^M ^ 2t/^UTfe^;tl*^S)1 28 20 
umxi 2 8lumCi)5Eiff^«<?)^Mt«^iRI*gC^i5)c'rtlTl)^. 

*^-ccD:o^^i i>j, srai^i?*g<?)iiiii3t^ifi<ss^i z y ^ 1 1 q-T' . i&^i^m 

[ 0 0 3 3 ] 

1 8lU-'l*CsSit^tL, X^^, :5^-CCD:0><^1 l3yJ;6f*^Sfi<«J^1 2cDil&*liti:5 
1^ IC ;S o T , S ^5 4 Q I? :5 iRl IC ffi i5 o * E S U T It 14 ti T I ) Z « C Q ti fe 
1 3tt, fe>j;tl*i^4 0 0 nnnJii.±j^7 0 0 nhnmT©i^«S)c;^t#r^tie*t, 

Wql^glcmsJc^r+LTU^. «5it^-?^^S^S4ci))i»SB%ttBSllC, S^a4<Z)l?^ 
:^lQl-:^CIq]itTfiietife^t^.*tUTaiir-tt^?;t-?, CCi)aii*t;&^-CCD:& 30 

>^^i ijyj;(>'*^mi«5tii z m I) 1 mi^t J j:. J izmm t ^-z I) J . t )z,ti&w.m ^ 

SIUI*, Sgtit:|^^g>:^m»^ttM>;t^i!)ra^r^;fe(y)Qrai^Z'fy^1 3cx>:> Stik 
[ 0 0 3 4 ] 

114K, ns.^m z o)%^m^(or n V 9 m-d'h J . sy#iisi4t3:, ^*)iiss5aiiS2 

0 (CPU^Centi-OLl Processing- Unit) Y D L Z ^ (ROM: 
ReoLciOn I y Memory) Y^ U Z Z (RAM^ RoLndom Access 

Memory) 'i:;{A^)5)(;^Y>r:7nD>Ca--5'>;, AX23'i;, Affi:/:j'f>-$'7x-x 

24>i,SE»lalS25. 26. 27>;t*tI.'=l='*)ll^5!Qa'^S20>iD/^2 1>i^A 
22>;I3:, AX23t/)-UTAai:^^>'$'7x-X24lC«M«)CH!il^^*l,Tl)?. *U«P 40 
'^ffil 4<9Wfi|3lca^l)T, Aiii:^-<>'5'7x-X24C(SB#/IC-F2 8;yf^ftfitllCtf^ 
^tL, C<2>iHg7K'-h"2 8V;&^-CCD*>;^1 1 >J**f«a«lC:Kl^^tlTU^. AM 
;ti'r>5'7x-X24Ctt, A;ti¥S-?ih^+-7f:-Kl 63rd;6fY'^X1 7#'^ti^'tL 

[ 0 0 3 5 ] 

Aai;^/r>'$'7x-724Ct3:, iES!)I51g&25, 26, 27t/rUTXy7x-;/"SiS!)» 
^§9, ZttiElbfflt--5'1 0, T"-fX7-U^1 5if^tLYtl^afitCtf^^7tLTU^. □ 
A2 1 \Z\X. lHg^+l;feRGBia^i1 9 (1I5ol#§F. ) tl^^H^imM2 9>;«S^Bim« 
3 0 Y\Z^m.\,-T^^t l><^yL(D^^7'UT^ U1f^m7 XlTKM^ . ^^7' U T ^ U\:S.'^ 
*>1IW5!Q®^S2 OCT^fi^tll. ^A2 2cra;, ^^a>HK^M2 9 Ylt^m%.nz 0 50 
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[ 0 0 3 6 ] 

SJt3 1 «i)«XMDoL-?if)^^^^H^3 1 <9^X<9^4i (m^iVtu?) V^ «ilES2p^i 

t J:b $J5 r I t *i u - c 14 Jt $x s c s ^ u T . e ffl 5)t ^ B^E> I #s ic ?y z ^ # 

. -O <0 ^ T ^ ^ Uti . :b^-CCDi)X^^ i-?lHim.feRGBiHii 9tRGB 
[ 0 0 3 7 ] 

mrz me ( b ) t3i^^M,n.mm.m 9 <ommm.m(j> itmtfjSimr z . me (c 

ttt/mtl^^-?;^';, lilStt. :*7-CCD::5^7l 1Q)il^«IC>fjftZ:8^*i|ftttyTv"ri^ 20 

= lifeinii 9G^t3:. m & Q m m ^ Q ± ^ m m -7 m ^ ti)z, m i^-S' 

. *;t^^l,KtJl3 1 Q*XSDcx,>;tt> l^aiH*Ja3 1 o) Si ^ 15 ^ t J M HId <Z> ^ 

[ 0 0 3 8 ] 

4 0 0 nm;x±7 0 0 ninJ.XTC7))^553?^t*-rztife*t> S^S4^^*ClQ]itT§F. ttU 
TSii^-tt. aia3tt;07-CCD:&^7 1 1 tfflUTfiHit^^i, ;07-CCD:&^7 30 
1 1 t)»>"^*-r^aza*Q*§tt. S^S4lC?yit^^B%^bttMlCJ;oT^«^. :5^-CC 
D;0^7l ^^^Ml^m«2 9>i«S^)l«J!S3 0>;t»f)iftbTHlJi-& 

nmJ.Ji.±5 0 OnmJ.Ji.Tltj£a5lc3VUT> iSg^l^ci)5fe©i8Ji^>i^^^SJK6«i)3feci)aili* 
)!:(0W\\-::X^^^tff^I. U;fe#'oT#. ^, Wfemii 9R, 1 9G, 1 9B(Z)?t7. 
WfeB^I 9Blc3yi)T. ^^^Slim«i2 9<?)aiSillS'(&<^ iS^llffiJ!S3 0<?)aiSM(S 
au. C(Z)J;?^!tf'l±tfflt)T, ffeiHil 9Bt^^^KlimM2 9Q)B#mM>;> i^^ 

ii«j!S3 o<^)B^i«fl^>;lc«^stUT^tiii■rI. 

[ 0 0 3 9 ] 

micmtj^yc. vi^m ^ 0 0 n )>A ± b 0 0 n u^ )>XT Hiimc 3i i-f 1 ^^^nm e (0 m 40 

)&sm e 0 0nmJ-X±7 0 OnmJ->LT1ifjiEfl5C?yitI^^SHffi6<i)aii*J;'J t 
M«i^4 0 0 nmJ.il±5 0 0 nmJ.J<.Tlit7ffa5ic3VitZ«S^)l<<)iliil¥l*> M«i^6 
0 0 n tni>A±l 0 OnmJ.!<Ttit3£fl5lcavit^«S^fficZ)Sii*J;';iiil). U;fe;yfoTi^40 
0nmJ.!A>±5 0 0 nu^yXTHlS.mc^^7 'i^S.^mmY . me 0 0nmJ.!/l±7 0 0nmJ-!/lT 

^1 1 )&sm^Y» . iBlu^s-?;^';^ ;07-CCD;0^7i ^o)'^^m 

g C tl 14 (?) 5 « M C 3^ U T [a] b #M S <5 ^ > # iHg 1 9 R C 3^ ^ 1^ $1 S M ^ 
[ 0 0 4 0 ] 

t )z.B 6 0 0 nm>>l±7 0 0 r\ m i'XT \i c 3i \,] 1 . m q:> Y ^ nm Q MM 50 
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[ 0 0 4 1 ] 

'i:t««'U;fe^^^l3 5J;'; t^^X^ < ^ 1 . iSL^B d 0 0 nmJ-ii.±7 0 0 nmJ-it.T1if 

, ^^^HlS6Q)aiS^i>:#feiHil 9R<?)MSjt>:ta^b;fea*ii3 7J;'>it^^:^$= 
<^Z. CCi)*felHil 9R©T*^.«JlMt. rafeiHil 9BlC?VitZ^^l>H)imM29 

[ 0 0 4 2] 

I. c<?)SS*tffluT. #einii 9R^^*:<<)¥J^a!S'ftt«su$=i)'fi'i;uT. Hfen 

#1 9 B Z m^t t J -O Y ^ 1 . iSS^IimM3 0Q)iHimM'i:I^^Hlim«2 9<5B 

2 9>;D?>i\*;*^tip)^. m^mmm & 0 Q m^i^mm-i . m m ^ mmm 2, o y ^ m t 

[ 0 0 4 3 ] 

HI 0 - H ffi 5)t «s bIi I s c J; o T # H z B% 44 ffi 1 t a r ^ I IS t /Tv -r 7 □ - 

Tir-K-^iP)^.CC-?Si(i = 1, 2, 3, )t*Xxy7-t/l^-r.lf'fflft^&4tX 

X 7 X - 3 IC * « ^ U . tl B^l 1 3 C5» « ^ X ^ ^y ^ 1 3 ol t > « IS *^ "4 PI 

Au> xx^y7•2-?^5^a^ffi2^^)^■7]*ssJ^t^7?. JiftfiSc^'TjjisS'^jsaYUTtt^ tie 

aSBHI 2> (OW.mW~.fS.Y . if 4 «i) X y Z X - 5/"SE»^« 9 C J; ^ *t Sffi:S 5J y t»f ^ ^ 30 

e 

[ 0 0 4 4 ] 

tl^-CCYi1op<^^ ^ th .kZ/^^^m^ 2lCJ;oT«#^ti;feRGBB#1 9tt, ;5 
^-CCD:&><^1 1*^^RGB'li^>:UTiHi7l?-K2 8lc3ll»itl, r^lcAiii;^3^> 
5'7x-Z243yJ;(>'iES)[51g&2 7t/^UTT"-fZ7-U-<1 5lU'^DtM:^^+l.Z. T ^ 7. 

7-U'fi 5ciii;tl^tL;fe.ailaB^itgs^iasu^^< fiie«)«5S^jSB-?^^tifeiiHBi 
3cz)§l)Stsi:£u. xyzx-y3t> xyxx-5/'iEii)^«9CJ;^Tx:5iqiavj;&fy 

[ 0 0 4 5 ] 

^<9^Xxy7-8lC#!f7UT, «fi^)««Ji8 0'iJl^^®)»««29>;<?)D>l~^Xh**»f 40 
X?= <5i^J;?C:lS^tSSBf«B^i>;L.TfflU?«feB#1 9 B 7 t - 10 V y T t 
J . Y -O ^-7- . RGBH^i1 9t*7-CCD*>:7l ^ ^ Zjf % ^ ^ 2CJ;oT 

^Si«i5^i 2c)«;x^$*sycj;^T3^<D#^ w« m&m^Qtitcmb-z^mtj-oY 

[ 0 0 4 6 ] 50 
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. ^El!)[5l^&2 6t/^UTZl^^l^l!)ffl^-'$'1 o-\3ii4^i,z^n^icj;oT. xxxx-^ys 

C 0 0 4 7 ] 

7 K<Z)<Sil)iHi t^mmiY-rZ. ^O)^. *tiii7-Dr^/UCJ^oT^ RGBiHil 9t 

wen^i 9B-i:?i^feiHii 9R>i3ifeiHii 9G>;ic«'atti. 

[ 0 0 4 8 ] 

^itlt"^. 7xy7-6C3VUT, ffiiiE^«)aiS^lt.«JSU$=U^l^UT*eiHil 9Bt 

SU5=UiiJ;'>i/J\ri)aiSMQmMt. I^Sg)imM2 9^UT*tiliU> flulea!SU?=U 

y7-7C3VUT. ^^^H^3 1 <93SfiDOLtftiiit^ ^^^Mffi^MZ 9ci)ffl« 20 

tWMU. 7xy7-8C^fl)T^^Tt^. 
[ 0 0 4 9 ] 

ISI1 1 tt> DAZ 1 Cl*fflrti;fe.ffi]iEiJS|ll7-n!7"^AcZ)7n-^-r-K-?i?)oT, g^B^'lt 

1^1 <?)*tfiCJ;^T#^ti^^^^HlS6«i)jg4Jtm3VJ;&f^^^MJ^3 1 «Z)^^IDol>:. ^ 

CC-?St (1 = 1 0, 1 1, 1 2, ) t*7xy7-t/l^-^. Ell 2t*« Hffl 
K i^S I S >; , e Si 1 c?) S I S C5 IS t S'v t 7" □ y !7 ^ -? if) Z = 7 x y 7- 1 

0C3Vt)"7C<Z)7-n7"^/At7^-l-^-tt, 7xy7-1 1 IC3yUT« tt<^^CJ;^Tl5W 
MAI, A2, 6tsS^-ri»^:;]«MA1(3:>H&lHil9B^^*t5)?-<7^^^SffimM2 
9<^)Ji4A*<^)^/J^■^l-?if)';^ ^^)«ilA2l3:^ rafeB^I 9B^^*<?)?-t7^^^Sl^^«2 30 
9Q)gfeJ:b*Qft>;M fe;eu. K \ \S.^mm K Z ^ ') < W^t 

. *;fe^Z)ffl1l6tt. ^^^M^8 1<9S2PS-?if)I. Ctl.^*5«MA1. A2. 6tS« 
tl5)IUi5:^rtlIo C^l^=f'3SSMA1, A2, 6tt^/^2 2CleMT+L?. 
[ 0 0 5 0 ] 

)^IU7xy7-1 2C?lfiUT> ±7SU;feSSl>ttii1 <5^liaCJ;oT^t^^lI^^a>H)SIIM 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an inspection device and its method for 
a crystalline film for checking the crystal state of the crystalline 
film accurately in a simple way. 

SOLUTION: The area separation of a blue image is carried out not only on 
the basis of its richness value but on the basis of an average richness 
of a red image obtained along with the blue image. The richness value of 
the blue image changes, for example, under shooting conditions 
containing richness of a crystalline film 1 and illuminance of white 
lighting, but the area is separated by using the average richness of the 
red image obtained along with the blue image, so a picture area of a 



noncrystalline film region and an image area of a crystalline film 
region are separated accurately even when the film thickness, for 
example, of the crystalline film 1 varies and thereby the shooting 
conditions are changed. 

LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner' s 
decision of rejection] 

[Kind of final disposal of 
application other than the 
examiner' s decision of rejection or 
application converted registration] 

[Date of final disposal for 
application] 

[Patent number] 

[Date of registration] 

[Number of appeal against 
examiner' s decision of rejection] 

[Date of requesting appeal against 
examiner' s decision of rejection] 

[Date of extinction of right] 
^ NOTICES ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

An exposure means to irradiate the light which contains a blue component 
and a red component in the crystalline film with which the amorphous 
film field and the crystal film field were intermingled, 
An image pick-up means to picturize the crystalline film. 



Test equipment of the crystalline film characterized by having a field 
separation means to divide a blue image into an amorphous film field and 
a crystal film field with the concentration value, based on the average 
concentration value of the red image picturized using the exposure means 
and the image pick-up means. 
[Claim 2] 

An exposure means is test equipment of the crystalline film according to 
claim 1 characterized by being white lighting. 
[Claim 3] 

An image pick-up means is test equipment of the crystalline film 
according to claim 1 characterized by having an optical microscope. 
[Claim 4] 

The 1st process which irradiates the light which contains a blue 
component and a red component in the crystalline film which has an 
amorphous film field and a crystal film field, 

The 2nd process which picturizes the crystalline film irradiated at the 
1st process. 

The inspection approach of the crystalline film characterized by having 
the 3rd process which divides a blue image into an amorphous film field 
and a crystal film field with the concentration value based on the 
average concentration value of the picturized red image. 
[Claim 5] 

Said 2nd process is the inspection approach of the crystalline film 
according to claim 4 characterized by making it focus about the light of 
a blue component, and picturizing. 
[Claim 6] 

In the approach of making crystallize the amorphous film selectively and 

producing the crystalline film, after producing the amorphous film. 

The mixture ratio of the amorphous film field obtained by the inspection 

approach of the crystalline film according to claim 4 or 5 and a crystal 

film field is compared with the mixture ratio of the amorphous film 

field set up beforehand and a crystal film field. 

The production approach of the crystalline film characterized by 

adjusting the conditions for [ said ] crystallizing selectively based on 

this comparison result. 

[Claim 7] 

The production approach of the crystalline film according to claim 6 
characterized by adjusting the conditions for comparing an amorphous 
lump' s gauge diameter beforehand determined as the overall diameter of 
the amorphous lump of the film material obtained by the inspection 
approach of said crystalline film, and crystallizing the amorphous film 



selectively based on this comparison result. 
[Claim 8] 

It is the film material obtained by the inspection approach of the 
crystalline film according to claim 4 or 5, 

In the measurement approach of the amorphous lump which can measure the 
overall diameter of the amorphous lump of said film material at least, 
The measurement approach of the amorphous lump characterized by 
performing expansion processing or contraction processing to the binary 
image which carried out separation detection of the amorphous film field 
obtained by said inspection approach, and the crystal film field. 



[Translation done. ] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the test equipment and the inspection approach 
of the crystalline film which are used after a solid phase growth 
crystallization process, when manufacturing the thin film transistor 
(TFT^Thin Film Transistor) of an active-matrix form etc., concerning the 
test equipment and the inspection approach of the crystalline film. 
[0002] 

[Description of the Prior Art] 

The thin film transistor of the active-matrix form where want of high 
resolution formed the highly efficient semiconductor device in the 1 
surface section of insulating substrates, such as glass, as an actuation 
method in a powerful liquid crystal display component, image sensors, 
etc. (TFT: Thin) 

Film Transistor is used. It is common to said TFT to use a thin film- 



like silicon semi-conductor. A thin film-like silicon semi-conductor is 
divided roughly into two, the amorphous silicon semi-conductor which 
consists of amorphous silicon, i. e. , an amorphous silicon, and the 
crystalline silicon semi-conductor which consists of the silicon which 
has crystallinity. 
[0003] 

Since it has the description that membrane formation temperature is 
comparatively low, manufacturing comparatively easily by vapor growth is 
possible, and it is rich in mass production nature, most generally the 
amorphous silicon semi-conductor is used. However, since physical 
properties, such as conductivity, are inferior in an amorphous silicon 
semi-conductor compared with a crystalline silicon semi-conductor, in 
order to acquire a high-speed property, establishment of the 
manufacturing technology of TFT which consists of a crystalline silicon 
semi-conductor is called for strongly. 
[0004] 

The technique which forms a crystalline silicon semi-conductor is 
indicated by JP, 8-69968, A. namely, the 1 surface section of a substrate 
— plasma CVD (plasma CVD^ Chemical Vapor Deposition) — an amorphous 
silicon thin film is formed of law or reduced pressure thermochemistry 
vapor growth. After applying a metal catalyst to this amorphous silicon 
thin film and giving a solid phase growth crystallization process, the 
crystalline silicon semi-conductor film (it may only be henceforth 
called the crystal film) which has the continuation grain boundary is 
formed through a laser annealing crystallization process. 
[0005] 

The transmitted light is irradiated after a laser annealing 
crystallization process at the crystal film, and the technique of 
inspecting the crystallized state of the crystal film is indicated by 
JP, 11-204606, A. This test equipment has the light source, a reflecting 
mirror, a condenser lens, xy stage and xy drive, and a measuring device 
on the strength [ optical ]. The crystal film of the substrate supported 
by xy stage through the reflecting mirror and the condenser lens is 
irradiated, and the light emitted from the light source is measured as 
it is also with said measuring device on the strength [ optical ] about 
the transparency reinforcement. Migration actuation of the xy stage is 
carried out with xy drive, and the optical reinforcement which does not 
make the crystal film of a substrate penetrate the light emitted from 
the light source through a reflecting mirror and a condenser lens is 
measured with a measuring device on the strength [ optical ]. The 
crystallized state of the crystal film is judged based on the ratio of 



the transparency reinforcement to said optical reinforcement. 
[0006] 

The technique of judging the crystallized state of the crystal film is 
indicated by preparing two or more checking substrates with which the 
amorphous silicon thin film was formed in the 1 surface section of a 
substrate for JP, 11-40637, A, changing the energy value of a excimer 
laser annealer selectively, and comparing the permeability near 
[ corresponding to each energy value ] the wavelength of 450nm by 
spectrometry. 
[0007] 

[Problem (s) to be Solved by the Invention] 

When the conventional technique of a publication of crystallization in a 
solid phase growth crystallization process is inadequate for JP, 8- 
69968, A, the field which remains while it has been amorphous silicon 
among the 1 surface sections of a substrate becomes large. When 
crystallization in a solid phase growth crystallization process goes too 
far reversely, the field which remains while it has been amorphous 
silicon among the 1 surface sections of a substrate becomes small. It is 
desirable to leave the amorphous silicon of a certain amount of surface 
ratio to the crystallized so-called polish recon at a solid phase growth 
crystallization process. This leaves the amorphous silicon of a certain 
amount of surface ratio at the solid phase growth crystallization 
process, and is because the thin film transistor of electron mobility 
produced using the crystal film obtained according to a subsequent laser 
annealing crystallization process is higher and Vth (threshold voltage; 
electrical potential difference in case a transistor turns on) is small. 
Therefore, when crystallization in a solid phase growth crystallization 
process is inadequate as mentioned above, and when crystallization 
advances too much, it must treat as a defect substrate. 
[0008] 

Originally, test equipment given in JP, 11-204606, A does not inspect the 
crystallized state of the crystal film after a laser annealing 
crystallization process, and does not inspect the crystallized state of 
the crystalline film after a solid phase growth crystallization process. 
When this test equipment is applied to the equipment which inspects the 
crystallized state of the crystal film after a solid phase growth 
crystallization process and the thickness of the crystalline film 
changes to un-wanting with the same production lot, it is greatly 
influenced by thickness, the crystallized state, i. e. , the crystal 
growth condition, of the crystalline film, and it becomes impossible to 
judge it to accuracy temporarily. That is, in the test equipment of this 



conventional technique, the problem that it will not be based on change 
of thickness and that it cannot judge in the thing resulting from the 
difference in the crystal growth condition of the crystalline film has 
change of the transparency reinforcement of the crystalline film. 
[0009] 

The equipment of the technique of a publication also inspects the 
crystallized state of the crystal film after a laser annealing 
crystallization process to JP, 11-40637, A. When said equipment is 
temporarily applied to the equipment which inspects the crystallized 
state after a solid phase growth crystallization process and the 
thickness of the crystalline film changes to un-wanting with the same 
production lot, the crystallized state of the crystalline film is 
greatly influenced by thickness, and it becomes impossible to judge it 
to accuracy. So, in order to judge the crystallized state of the 
crystalline film to accuracy, the measuring device which measures the 
thickness of the crystalline film is needed separately, and there are 
problems, like facility costs cost dearly. 
[0010] 

Therefore, the object of this invention is offering the test equipment 
and the inspection approach of the crystalline high film of 
practicability while being able to inspect the crystallized state of the 
crystalline film correctly and easily. 
[0011] 

[Means for Solving the Problem] 

This invention is an exposure means to irradiate the light which 
contains a blue component and a red component in the crystalline film 
with which the amorphous film field and the crystal film field were 
intermingled, 

An image pick-up means to picturize the crystalline film. 

It is test equipment of the crystalline film characterized by having a 

field separation means to divide a blue image into an amorphous film 

field and a crystal film field with the concentration value, based on 

the average concentration value of the red image picturized using the 

exposure means and the image pick-up means. 

[0012] 

If this invention is followed, after irradiating the light which 
contains a blue component and a red component in the crystalline film, 
this crystalline film will be picturized with an exposure means using an 
image pick-up means. A field separation means divides a blue image into 
two fields with the concentration value based on the average 
concentration value of the red image picturized using these exposure 



means and the image pick-up means. The blue images which picturize the 
crystalline film and are obtained differ in a concentration value in the 
image field of an amorphous film field, and the image field of a crystal 
film field. 
[0013] 

Therefore, the mixture ratio of the amorphous film field and crystal 
film field in the crystalline film can be held. And field separation of 
the blue image is not only carried out only with a concentration value, 
but a field is separated based on the average concentration value of 
said red image obtained with a blue image. Although the concentration 
value of a blue image changes with the conditions at the time of the 
image pick-up containing the concentration of for example, the 
crystalline film, and the illuminance by the exposure means Since a 
field is separated using the average concentration value of the red 
image obtained on the same conditions as this blue image, even if the 
conditions at the time of an image pick-up — the thickness of the 
crystalline film changes, for example — change, the image field of an 
amorphous film field and the image field of a crystal film field are 
separable into accuracy. Therefore, field separation is possible, 
without needing the equipment which acquires the conditions at the time 
of image pick-ups, such as thickness of the crystalline film. 
[0014] 

Moreover, this invention is characterized by an exposure means being 
white lighting. 

If this invention is followed, the exposure means which can irradiate 
the light which contains a blue component and a red component at least 
is easily realizable with white lighting. 
[0015] 

Moreover, as for an image pick-up means, this invention is characterized 
by having an optical microscope. 

If this invention is followed, since an image pick-up means has an 
optical microscope, an optical microscope can realize high spatial 
resolving power, and it becomes possible to inspect the crystalline film 
in a detail with a desired magnifying power. 
[0016] 

Moreover, this invention is the 1st process which irradiates the light 
which contains a blue component and a red component in the crystalline 
film which has an amorphous film field and a crystal film field. 
The 2nd process which picturizes the crystalline film irradiated at the 
1st process. 

It is the inspection approach of the crystalline film characterized by 



having the 3rd process which divides a blue image into an amorphous film 
field and a crystal film field with the concentration value based on the 
average concentration value of the picturized red image. 
[0017] 

If this invention is followed, in the 1st process, the light which 
contains a blue component and a red component in the crystalline film 
which has an amorphous film field and a crystal film field will be 
irradiated, and the crystalline film irradiated at the 1st process will 
be picturized in the 2nd process. In the 3rd process, a blue image is 
divided into an amorphous film field and a crystal film field with the 
concentration value based on the average concentration value of the 
picturized red image. Therefore, the mixture ratio of an amorphous film 
field and a crystal film field can be held. And field separation of the 
blue image is not only carried out only with a concentration value, but 
a field is separated based on the average concentration value of said 
red image obtained with a blue image. Although the concentration value 
of a blue image changes with the conditions at the time of the image 
pick-up containing the concentration of for example, the crystalline 
film, and the illuminance by the exposure means Since a field is 
separated using the average concentration value of the red image 
obtained on the same conditions as this blue image, even if the 
conditions at the time of an image pick-up — the thickness of the 
crystalline film changes, for example — change, the image field of an 
amorphous film field and the image field of a crystal film field are 
separable into accuracy. Therefore, field separation is possible, 
without needing the equipment which acquires the conditions at the time 
of image pick-ups, such as thickness of the crystalline film. 
[0018] 

Moreover, this invention is characterized by making said 2nd process 
focus about the light of a blue component, and picturizing it. 
[0019] 

If this invention is followed, it will become possible by making the 2nd 
process focus about the light of a blue component, and picturizing to 
divide a blue image into an amorphous film field and a crystal film 
field clearly and easily with the concentration value. Therefore, it 
becomes possible to divide the crystalline film into an amorphous film 
field and a crystal film field clearly. 
[0020] 

Moreover, after this invention produces the amorphous film, it is set to 
the approach of making crystallize the amorphous film selectively and 
producing the crystalline film. 



The mixture ratio of the amorphous film field obtained by the inspection 
approach of said crystalline film and a crystal film field is compared 
with the mixture ratio of the amorphous film field set up beforehand and 
a crystal film field, 

It is the production approach of the crystalline film characterized by 
adjusting the conditions for [ said ] crystallizing selectively based on 
this comparison result. 
[0021] 

If this invention is followed, after producing the amorphous film, the 
amorphous film will be crystallized selectively, the crystalline film 
will be produced, and the mixture ratio of the amorphous film field 
obtained by inspection and a crystal film field will be compared with 
the mixture ratio of the amorphous film field set up beforehand and a 
crystal film field. Based on this comparison result, the conditions for 
crystallizing the amorphous film selectively can be adjusted. It becomes 
possible to produce the crystalline film which made the desired ratio 
the mixture ratio of an amorphous film field and a crystal film field by 
this. 
[0022] 

Moreover, this invention compares an amorphous lump' s gauge diameter 
beforehand determined as the overall diameter of the amorphous lump of 
the film material obtained by the inspection approach of said 
crystalline film, and is characterized by adjusting the conditions for 
crystallizing the amorphous film selectively based on this comparison 
result. 
[0023] 

If this invention is followed, after producing the amorphous film, the 
amorphous film will be crystallized selectively, the crystalline film 
will be produced, and an amorphous lump' s gauge diameter beforehand 
determined as the overall diameter of the amorphous lump of the film 
material obtained by inspection will be compared. Based on this 
comparison result, the conditions for crystallizing the amorphous film 
selectively can be adjusted. It becomes possible to produce the 
crystalline film made under into the overall diameter of a request of 
the amorphous lump of film material by this. 
[0024] 

Moreover, this invention is film material obtained by the inspection 
approach of said crystalline film. 

In the measurement approach of the amorphous lump which can measure the 
overall diameter of the amorphous lump of said film material at least. 
It is the measurement approach of the amorphous lump characterized by 



performing expansion processing or contraction processing to the binary 
image which carried out separation detection of the amorphous film field 
obtained by said inspection approach, and the crystal film field. 
[0025] 

By the inspection approach of the crystalline film, if this invention is 
followed, after obtaining the binary image which carried out separation 
detection of an amorphous film field and the crystal film field, 
expansion processing or contraction processing can be performed to this 
binary image, and the overall diameter of the amorphous lump of film 
material can be measured. Therefore, the amorphous lump of non-wanted 
magnitude can be measured certainly and it becomes possible to detect 
beforehand the amorphous film field used as causes, such as for example, 
poor electron mobility and a pixel defect, so. 
[0026] 

In this invention, the vocabulary ^^the crystalline film^^ means the film 
in the condition that the amorphous film field and the crystal film 
field are intermingled. 
[0027] 

[Embodiment of the Invention] 

Drawing 1 is the mimetic diagram showing the configuration of the test 
equipment 2 of the crystalline film 1 concerning the operation gestalt 
of this invention, and drawing 2 is the perspective view showing 
selectively the relation of the crystalline film 1 and test equipment 2 
which were formed in the substrate 4. This operation gestalt shows an 
example at the time of applying the test equipment of this invention to 
the test equipment which inspects the crystalline film obtained after a 
solid phase growth crystallization process, when manufacturing the thin 
film transistor of for example, an active-matrix form etc. The following 
explanation also includes the explanation about the inspection approach 
of the crystalline film 1, and the production approach of the 
crystalline film 1. After producing the amorphous silicon semi-conductor 
film (it may only be henceforth called the amorphous film), this 
amorphous film shall be selectively crystallized according to a solid 
phase growth crystallization process, and the crystalline film 1 shall 
be produced. 
[0028] 

Drawing 3 is the sectional view expanding and showing a substrate 4 in 
the thickness direction, and after it forms the crystalline film in the 
1 surface section of a substrate 4, it is approximate account drawing 
showing gradually the process which forms the crystal film. The 
substrate 4 shown in drawing 3 (a) is seen from [ which is an electric 



insulation ingredient / which consists, for example of glass etc. ] 
thickness, for example, the amorphous silicon layer 6 which is the 
amorphous film is formed, and it is constituted by surface section 5a of 
the rectangular plate-like base material 5. The board thickness of the 
plate-like base material 5 is formed in about 0. 7mm. the amorphous 
silicon layer 6 — for example, plasma CVD (CVD: Chemical Vapor 
Deposition) — law or LPCVD (LPCVD:Low Pressure Chemical Vapor 
Deposition) — it is formed of law, for example, has the thickness of 
1500A or less extent more than about lOOOA (A). 
[0029] 

Next, as shown in drawing 3 (b), for example, oxidation liquid is 
applied to 1 surface section 6a of the amorphous silicon layer 6, and an 
oxide film 7 is formed in it of work of this oxidation liquid, the 
crystallization acceleration liquid besides a graphic display is applied 
to 1 surface section 7a of an oxide film 7, and as shown in drawing 3 
(c) after that, in order to apply a metal catalyst to 1 surface section 
7a of an oxide film 7, the catalyst deposit 8 is formed by the 
revolution coater 38 ( drawing 14 and refer to drawing 16 — it is also 
only called a coater 38). In a solid phase growth crystallization 
process, the substrate 4 shown in drawing 3 (c) in which the catalyst 
deposit 8 was formed is heated as the more than temperature from which 
crystallization of the amorphous silicon layer 6 begins, for example, 
almost at least 550 degrees C, is, and crystallization of the amorphous 
silicon layer 6 advances. After the solid phase growth crystallization 
process that crystallization of the amorphous silicon layer 6 advanced 
to some extent, the crystalline film 1 is inspected with the test 
equipment 2 mentioned later. Then, in a excimer laser annealing 
crystallization process, laser beam Ra is irradiated to the amorphous 
silicon layer 6 using a excimer laser annealer. Consequently, the 
amorphous silicon layer 6 is fused once and is polycrystal-ized through 
a cooling solidification process. That is, the crystal film is formed in 
the 1 surface section of a substrate 4. 
[0030] 

The test equipment 2 which inspects the crystalline film 1 immediately 
after a solid phase growth crystallization process has the xy stage 3, 
xy stage drive 9, the motor 10 for z-axis actuation, color CCD camera 11 
(CCDXharge Coupled Device) as an image pick-up means and an optical 
microscope 12, the white lighting 13 as an exposure means, the control 
device 14 as a field separation means, a display 15, and a keyboard 16 
and a mouse 17 (refer to drawing 4 ). The xy stage 3 is a stage which 
carries out adsorption support of the substrate 4, and is constituted 



movable in x directions in alignment with the longitudinal direction of 
the abbreviation rectangle-like stage 3, and the direction of y which 
intersects perpendicularly in the thickness direction of a substrate 4 
and X directions by which adsorption support was carried out. This xy 
stage 3 is supported movable in x and the direction of y to the base 
frame 18. 
[0031] 

xy stage drive 9 is a device which moves selectively a part of 
arbitration of the crystalline film 1 to a location to be examined to 
color CCD camera 11 and an optical microscope 12, and white lighting 9. 
This xy stage drive 9 has the x direction drive besides the graphic 
display which has the driving source in which migration actuation is 
possible for the xy stage 3 in the x directions, and the direction drive 
of y besides the graphic display which has the driving source in which 
migration actuation is possible for the xy stage 3 in the direction of y. 
The motor 10 for z-axis actuation has the function which moves in the 
thickness direction (direction shown by the arrow mark z) of a substrate 
4 to color CCD camera 11 on the xy stage 3 and which gets blocked and 
carries out focusing adjustment. 
[0032] 

Color CCD camera 11 consists of red (R) and a RGB image 19 which 
consists of a green (G) and blue (B) color possible [ the image pick-up 
for an image pick-up ]. This color CCD camera 11 is supported by 
thickness direction one side of a substrate 4, and the optical 
microscope 12 is attached in the image pick-up section of this color CCD 
camera 11. Therefore, color CCD camera 11 arranges the crystalline film 
1 formed in the substrate 4 possible [ an image pick-up ] through an 
optical microscope 12, and is formed. An optical microscope 12 has 
objective lens 12a, and this color CCD camera 11 is constituted through 
the optical microscope 12 possible [ an image pick-up of the field of 
the shape of an abbreviation 128micrometerxl28micrometer rectangle ]. 
Thus, since an image pick-up means has color CCD camera 11 and the 
optical microscope 12 with high spatial resolving power, it becomes 
possible [ inspecting the crystalline film 1 in a detail as it is also 
at a desired magnifying power ]. 
[0033] 

White lighting 13 consists of a halogen lamp. It is prepared in the base 
frame 18 at one, and this white lighting 13 meets in the direction of an 
abbreviation optical axis of color CCD camera 11 and an optical 
microscope 12, it is arranged that is, arranged and is formed in 
thickness direction another side of a substrate 4. This white lighting 



13 is constituted possible [ the exposure for an exposure ] in the white 
light which has about 400nm or more wavelength component about 700nm or 
less. It is constituted so that this transmitted light may be picturized 
using color CCD camera 11 and an optical microscope 12, after 
irradiating the crystalline film 1 of the substrate 4 which is an object 
for an exposure and making it penetrate said white light towards 
thickness direction one side of a substrate 4, Moreover, the volume 
besides circuit changing switch 13a for carrying out the manual change 
of an exposure condition and the condition of not irradiating, and the 
graphic display for setting up an illuminance is attached to white 
lighting 13. 
[0034] 

Drawing 4 is the block diagram of the control system of test equipment 2. 
A control unit 14 has the microcomputer which consists of arithmetic and 
program control 20 (CPU: Central Processing Unit), ROM 21 (ROM: Readonly 
Memory), and a ram 22 (RAM: Random Access Memory), a bus 23, an 
input/output interface 24, and the actuation circuits 25, 26, and 27. 
Arithmetic and program control 20, ROM 21, and the ram 22 are 
electrically connected to the input/output interface 24 through the bus 
23. In the interior of a control device 14, the image board 28 is 
electrically connected to an input/output interface 24, and this image 
board 28 and color CCD camera 11 are connected electrically. The 
keyboard 16 and mouse 17 which are an input means are electrically 
connected to the input/output interface 24, respectively. 
[0035] 

xy stage drive 9, the motor 10 for Z-axis actuation, and the display 15 
are electrically connected to the input/output interface 24 through the 
actuation circuits 25, 26, and 27, respectively. The below-mentioned 
detection program which separates into the amorphous film field 29 and 
the crystal film field 30, and detects the picturized RGB image 19 
(refer to drawing 5 a) is stored in ROM 21. A detection program is 
performed with arithmetic and program control 20. The mixture ratio of 
the amorphous film field 29 and the crystal film field 30 is beforehand 
set to a ram 22, and is recorded on it. The gauge diameter of the 
amorphous lump' s 31 overall diameter Da mentioned later is beforehand 
set to a ram 22, and is recorded on it. 
[0036] 

Moreover, the adjustment program is stored in ROM 21. While an 
adjustment program compares the mixture ratio of the image field of the 
amorphous film field 29 obtained by the detection program, and the image 
field of the crystal film field 30 with the mixture ratio set up 



beforehand The greatest minor axis of the amorphous lump 31 which is the 
overall diameter Da of the amorphous lump 31 of the film material 
obtained by inspection (it is also called particle size), It has the 
function which compares said gauge diameter, and the burning temperature 
of the heating furnace besides the graphic display for giving heat 
energy to the conditions 6 in a solid phase growth crystallization 
process, for example, the amorphous film, its firing time, etc. are 
adjusted based on these comparison results. The image board 28 is 
equipped with the video ram besides a graphic display, and this video 
ram has the function which records the RGB image 19 picturized with 
color CCD camera 11 possible [ rewriting ] as an RGB code. Firm output 
of the image pick-up image is carried out to a display 15 through the 
image board 28, an input/output interface 24, and the actuation circuit 
27. 

[0037] 

Drawing 5 is the explanatory view showing the usage of the picturized 
image gradually. Drawing 6 is the mimetic diagram of the image field 
judged to be a defective, and when the ratio of drawing 6 (a) of the 
image field of the amorphous film field 29 is too low, and the ratio of 
drawing 6 (b) of the image field of the amorphous film field 29 is too 
high, drawing 6 (c) is the mimetic diagram of blue image 19B in case the 
amorphous lump' s 31 greatest minor axis Da (it is also only called an 
overall diameter Da) is said more than gauge diameter. Drawing 7 is the 
graph showing the transparency property over the wavelength of the 
amorphous film and the crystal film, drawing 8 is the graph showing the 
spectral characteristic over the wavelength of color CCD camera 11, and 
drawing 9 is the graph showing the relation of the concentration value 
of the amorphous film 6 in each color component, and the crystal film. 
Blue image 19B is the image obtained by carrying out photo electric 
translation of the optical image of a blue wavelength component here. In 
green image 19G, it is the image obtained by carrying out photo electric 
translation of the optical image of a green wavelength component. Red 
image 19R is the image obtained by carrying out photo electric 
translation of the optical image of a red wavelength component. Moreover, 
the amorphous lump' s 31 overall diameter Da is synonymous with a 
diameter-at-the-maximum-equator dimension among the dimensions of the 
diameter direction which intersects perpendicularly with the amorphous 
lump' s 31 longitudinal direction. 
[0038] 

The transparency properties of as opposed to wavelength in the amorphous 
film 6 and the crystal film differ. When turn, and irradiate the white 



light which has about 400nm or more wavelength component 700nm or less, 
the substrate 4 whole is made to penetrate it and the transmitted light 
is picturized using color CCD camera 11 as mentioned above for example, 
the quantity of light of the transmitted light which color CCD camera 11 
receives changes with crystallization conditions in a substrate 4. In 
the image pick-up field of color CCD camera 11, when the amorphous film 
field 29 and the crystal film field 30 are intermingled, an image pick- 
up image is reflected by the difference in permeability, i. e. , a 
concentration value. In the about 400nm or more near [ 500nm or less ] 
section, a big difference is between the permeability of the light of 
the crystal film, and the permeability of the light of the amorphous 
film 6 among the white lights. Therefore, among red, green, and the blue 
images 19R, 19G, and 19B, in blue image 19B, the concentration value of 
the amorphous film field 29 is low, and the concentration value of the 
crystal film field 30 is high. Using such a property, it separates into 
the image field of the amorphous film field 29, and the image field of 
the crystal film field 30, and blue image 19B is detected. 
[0039] 

As shown in drawing 7 , the permeability of the amorphous film 6 in the 
near [ about 400nm or more 500nm or less wavelength ] section is lower 
than the permeability of the amorphous film 6 in the near [ about 600nm 
or more TOOnm or less wavelength ] section, and its permeability of the 
crystal film in the near [ about 400nm or more 500nm or less 
wavelength ] section is higher than the permeability of the crystal film 
in the near [ about 600nm or more TOOnm or less wavelength ] section. 
Therefore, the wavelength configuration in the about 400nm or more near 
[ 500nm or less ] section. The wavelength configuration in the about 
600nm or more near [ TOOnm or less ] section is same extent. And an 
average concentration value [ in / the case of same extent / on these 
wavelength fields and / in the light-receiving sensibility of color CCD 
camera 11 / red image 19R ] comes to spread abbreviation etc. on the 
mean value of the concentration value of the crystal film in blue image 
19B, and the concentration value of the amorphous film 6. 
[0040] 

Moreover, in the about 600nm or more near [ TOOnm or less ] section, the 
difference of the permeability of the crystal film and the permeability 
of the amorphous film is small. That is, in red image 19R, the contrast 
difference of the amorphous film field 29 and the crystal film field 30 
becomes small, as shown in drawing T - drawing 9 here, in the near 
[ about 400nm or more 500nm or less wavelength ] section, rather than 
the integral value 33 which integrated with the concentration value of 



the amorphous film 6, and the sensibility ratio of blue image 19B, the 
integral value 32 which integrated with the concentration value of the 
crystal film and the sensibility ratio of blue image 19B is boiled 
markedly, and becomes large. 
[0041] 

In the near [ about 500nm or more 600nm or less wavelength ] section, 
the integral value 34 which integrated with the concentration value of 
the crystal film and the sensibility ratio of green image 19G becomes a 
little larger than the integral value 35 which integrated with the 
concentration value of the amorphous film 6, and the sensibility ratio 
of green image 19G. In the near [ about 600nm or more 700nm or less 
wavelength ] section, the integral value 36 which integrated with the 
concentration value of the crystal film and the sensibility ratio of red 
image 19R becomes large a little rather than the integral value 37 which 
integrated with the concentration value of the amorphous film 6, and the 
sensibility ratio of red image 19R. The average concentration value of 
this red image 19R is used as separation with the amorphous film field 
29 and the crystal film field 30 in blue image 19B, and a concentration 
threshold for detection. 
[0042] 

So, since permeability does not change even if it changes a lighting 
illuminance, when not changing the wavelength component of transmitted 
illumination, it can set up a concentration threshold, without being 
influenced by fluctuation of a lighting illuminance. The image field of 
the crystal film field 30 and the image field of the amorphous film 
field 29 are separated by making blue image 19B binary using this result 
by making the average concentration value of the whole red image 19R 
into a concentration threshold. At this time, the image field of the 
amorphous film field 29 and the field of a larger concentration value 
than said concentration threshold are [ the field of a concentration 
value smaller than said concentration threshold ] detectable as an image 
field of the crystal film field 30. Hereafter, the image field of the 
amorphous film field 29 may only be called the amorphous film field 29. 
The image field of the crystal film field 30 may only be called the 
crystal film field 30. 
[0043] 

Drawing 10 is a flow chart which shows the process which inspects the 
crystalline film 1 obtained according to a solid phase growth 
crystallization process. Si (i= 1, 2 and 3, — ) shows a step here. After 
carrying out adsorption support of the assessment substrate 4 on the xy 
stage 3 and changing the manual change of the circuit changing switch 



13a of white lighting 13 into an exposure condition from the condition 
of not irradiating, the main power supply besides the graphic display of 
the test equipment 2 of a step 1 odor lever is switched on, and initial 
setting of test equipment 2 is performed at step 2. As an initialization 
item, there are a lighting illuminance of white lighting 13, an 
inspection location by xy stage drive 9 of the assessment substrate 4, 
etc. concretely. 
[0044] 

The RGB image 19 picturized by color CCD camera 11 and the optical 
microscope 12 is sent to the image board 28 as an RGB code from color 
CCD camera 11, and firm output is further carried out to a display 15 
through an input/output interface 24 and the actuation circuit 27. 
Inspecting visually the transparency image outputted to the display 15, 
the illuminance of the white lighting 13 which is said initialization 
item is set up, it moves in x directions and the direction of y with xy 
stage drive 9 on the xy stage 3, and the inspection location which is an 
initialization item is set up. 
[0045] 

It shifts to step 3 after that, and focusing adjustment is carried out 
by blue image 19B used as a final assessment image so that the contrast 
difference of the crystal film field 30 and the amorphous film field 29 
may become large. By the way, although it is desirable to make it focus 
about the light of red, blue, and a green component, respectively when 
picturizing the RGB image 19 with color CCD camera 11 and an optical 
microscope 12, it is technically difficult from originating in the 
aberration of each color component and depth of field not being in 
agreement to focus about the light of three red, blue, and a green 
component with the magnifying power of an optical microscope 12 etc. 
What is necessary is just to make it focus about the light of a blue 
component at least according to the inspection approach of this test 
equipment 2 and the crystalline film 1, in order to perform 
concentration value information that the amorphous film field 29 and the 
crystal film field 30 are separated, by blue image 19B. The condition 
that the focus of a focus of an optical microscope 12 corresponds with 
the front face of the crystalline film 1 for an image pick-up is said 
here. Furthermore, a focus says the condition that the light of a blue 
component is in a focal location. 
[0046] 

In step 4, two or more images of the crystalline film 1 are picturized, 
making migration actuation carry out in the thickness direction of the 
substrate 4 in which the xy stage 3 is shown by the arrow mark z with 



the instruction sent to the motor 10 for Z-axis actuation through a bus 
23, an input/output interface 24, and the actuation circuit 26 from 
arithmetic and program control 20. This image picturized two or more 
sheets is recorded on said video ram possible [ rewriting ]. Then, said 
detection program elects the high image of the variance of a 
concentration value in a blue component from from among the image pick- 
up images of two or more sheets. 
[0047] 

The contrast of an image becomes high, when the contrast of an image 
becomes small and the focus suits so that a focus shifts. If it puts in 
another way, dispersion in the concentration value in an image can use 
the most remarkable image as a focus image highly [ the contrast of an 
image ]. Therefore, the variance of the concentration value in an image 
is computed and compared, and let an image with the largest variance, 
i. e. , an image with the highest contrast, be a focus image. Then, a 
detection program separates the RGB image 19 into blue image 19B, red 
image 19R, and green image 19G. 
[0048] 

Next, it shifts to step 5 and the average concentration value of the 
whole red image 19R is computed by the detection program. In step 6, 
said average concentration value is divided into the amorphous film 
field 29 and the crystal film field 30 by making blue image 19B binary 
as a concentration threshold. At this time, the field of a concentration 
value smaller than a concentration threshold can be detected as an 
amorphous film field 29, and the field of a larger concentration value 
than said concentration threshold can be detected as a crystal film 
field 30. After that, while computing the amorphous lump' s 31 minor axis 
Da in step 7, the area of the amorphous film field 29 is computed and it 
ends in step 8. 
[0049] 

Drawing 11 is the flow chart of said adjustment program stored in ROM 21, 
and is a flow chart which compares the mixture ratio of the amorphous 
film 6 obtained by inspection of the crystalline film 1, and the 
amorphous lump' s 31 minor axis Da with the mixture ratio of the 
amorphous film set up beforehand and the amorphous lump' s 31 gauge 
diameter. Si (i= 10, 11 and 12, — ) shows a step here. Drawing 12 is the 
block diagram showing the relation between a solid phase growth 
crystallization process and the inspection process of the crystalline 
film 1. The program of a step 10 odor lever is started and initial value 
Al, A2, and delta is set up by the operator in step 11. Initial value Al 
is the minimum value of the mixture ratio of the amorphous film field 29 



among the whole blue image 19B, and initial value A2 is the maximum of 
the mixture ratio of the amorphous film field 29 among the whole blue 
image 19B. However, initial value Al is set up smaller than initial 
value A2. Moreover, initial value delta is the amorphous lump' s 31 gauge 
diameter. These initial value Al, A2, and delta is set up experientially. 
These initial value Al, A2, and delta is recorded on a ram 22. 
[0050] 

Next, if the mixture ratio of the amorphous film field 29 which shifts 
to step 12 and is obtained by inspection of the crystalline film 1 
mentioned above is judged to be less than [ initial value Al% ] as shown 
in drawing 6 (a), it will shift to step 14. If the mixture ratio of said 
amorphous film field 29 is judged more than as initial value A2% as 
shown in drawing 6 (b), it will shift to step 14. In step 13, if it 
judges that the overall diameter Da of the amorphous lump 31 of the film 
material obtained by inspection of the crystalline film 1 mentioned 
above is beyond the initial value delta as shown in drawing 6 (c), it 
will shift to step 14. 
[0051] 

In step 14, it judges that the crystalline film 1 to be examined is a 
defective, and it is outputted to a display 15. If judged with it being 
judged with it being larger than initial value Al%, and being smaller 
than initial value A2% as the mixture ratio of the amorphous film field 
29 shows drawing 5 (c), and the overall diameter Da of the amorphous 
lump 31 of film material being under the initial value delta in step 13 
in step 12, it shifts to step 15, and it will judge that the crystalline 
film 1 of this subject of examination is an excellent article, and it 
will be outputted to a display 15. Next, if there is the following 
crystalline film 1 to be examined at step 16, it will shift to step 17. 
In changing initial value Al, A2, and delta in step 17, it returns to 
step 11. In not changing initial value Al, A2, and delta, it returns to 
step 12. At step 16, when there is next no subject of examination, it 
shifts to step 18 and ends. 
[0052] 

As mentioned above, the crystalline film 1 to be examined can ensure 
[ promptly and ] defect detection of poor growth of the crystalline film 
1 by judging whether it is an excellent article or it is a defective 
with test equipment 2 immediately after a solid phase growth 
crystallization process. Moreover, as shown in drawing 12 , the mixture 
ratio and initial value Al and A2 of the amorphous film field 29 are 
compared, the amorphous lump' s 31 overall diameter Da and gauge diameter 
delta are compared, and the conditions for crystalizing the amorphous 



film 6 selectively in a solid phase growth crystallization process, for 
example, the burning temperature of a heating furnace, the firing time 
of those, etc. can be adjusted by feeding back the information on these 
comparison results to a solid phase growth crystallization process. It 
becomes possible to produce the crystalline film 1 which made the 
desired ratio the mixture ratio of the amorphous film field 29 and the 
crystal film field 30 by this. Moreover, it becomes possible to produce 
the crystalline film 1 which made the amorphous lump 31 of film material 
the path of under the gauge diameter delta. 
[0053] 

Based on the inspection information on the crystalline film 1 inspected 
with test equipment 2, the factor of unevenness and poor firing time can 
also be grasped as the metal catalyst spreading concentration unevenness 
in the process before a solid phase growth crystallization process 
whenever [ in a solid phase growth crystallization process / furnace 
temperature ]. Therefore, it can use for production control by managing 
said inspection information. For example, if the ^^concentration 
unevenness'' mentioned later is in the catalyst deposit 8 applied by the 
coater 38, in the same substrate 4, the ''unevenness^^ according to the 
coordinate of x directions and the direction of y will occur also into 
the mixture ratio of the distribution condition of the amorphous film 6, 
the amorphous lump' s 31 particle size, the amorphous film field 29, and 
the crystal film field 30. Concentration is the molecular weight per 
unit area in a substrate 4 here, and it is the molecular weight of the 
molecule defined beforehand. That is, ''concentration unevenness" has the 
molecular weight synonymous with varying according to the coordinate of 
X directions and the direction of y un-wanting per unit area of a 
substrate 4. Said concentration can be measured using an X-ray etc. 
[0054] 

The particle size of the amorphous lump 31 of the film material in the 
substrate 4 used as a gauge diameter is memorized to a ram 22. The 
mixture ratio of the amorphous film field 29 in the substrate 4 set up 
beforehand and the crystal film field 30 is also memorized to a ram 22. 
The relation between the concentration of the catalyst deposit 8 in the 
substrate 4 used as criteria, and the particle size of the amorphous 
lump 31 after a solid phase growth crystallization process and a mixture 
ratio is also memorized to the ram 22. Therefore, while comparing the 
particle size of the amorphous lump 31 of the substrate 4 used as a 
subject of examination with the particle size of the amorphous lump 31 
which becomes the gauge diameter memorized by the ram 22, the increase 
and decrease of a value of the concentration of the catalyst deposit 8 



formed by the coater 38 can be adjusted by comparing the mixture ratio 
of the substrate 4 used as a subject of examination with the mixture 
ratio memorized by the ram 22. 
[0055] 

Drawing 13 is an explanatory view explaining the process in which the 
amorphous film grows up to be the crystal film. Moreover, the amorphous 
film field 29 which remains immediately after a solid phase growth 
crystallization process judges whether it grows up to be a crystal at 
said after process using the binary image divided into the amorphous 
film field 29 and the crystal film field 30 by carrying out simulation 
of the crystallization of the amorphous film field 29 in an after 
process, i. e. , a excimer laser annealing crystallization process. By 
this, the quality of the crystallized state of the crystalline film 1, 
the quality, and the quality of the conditions, i. e. , burning 
temperature, about solid phase growth crystallization process equipment 
39 (abbreviated-name SPC equipment^ Solid-Phase Crystallization) and 
firing time of the concentration about a coater 38 are judged. The 
amorphous film field 29 grows up to be a crystal in a excimer laser 
annealing process after a solid phase growth crystallization process. As 
shown in drawing 13 , about K micrometers of each amorphous film field 
29 grow up to be a crystal toward the interior from the periphery 
section 29a (for example, K= 1.5). 
[0056] 

Therefore, when the minor axis Da of the amorphous film field 29 is 2 or 
more Kmum, the part which does not make said amorphous film field 29 a 
crystal after a excimer laser annealing process at growth with the 
condition of the amorphous film field 29 remains eventually. Since it 
becomes poor [ electron mobility ] in a liquid crystal panel and becomes 
a pixel defect, such a residual part of the amorphous film field 29 
needs to detect the amorphous film field 29 whose amorphous film field 
29 Da, i. e. , said minor axis, which is not crystallized after a excimer 
laser annealing process is 2 or more Kmum immediately after a solid 
phase growth crystallization process. Then, from the binary image 
divided into the amorphous film field 29 and the crystal film field 30, 
a minor axis Da detects the amorphous film field 29 of 2 or more Kmum. 
[0057] 

The amorphous film field 29 of 2 or more Kmum can be detected by 
performing expansion processing or contraction processing in which said 
minor axis Da is an image processing to a binary image. It says changing 
the value of the pixel on the boundary of the graphic form component of 
the amorphous film field 29 whose contraction processing is a processing 



object into the value of the pixel of the crystal film field 30 which is 
a background component, and contracting it by 1 pixel. It says that 
expansion processing swells a graphic form component by 1 pixel 
conversely. In a binary image, when the concentration value of the 
amorphous film field 29 is smaller than the concentration value of the 
crystal film field 30, specifically, expansion processing is performed. 
In a binary image, when the concentration value of the amorphous film 
field 29 is larger than the concentration value of the crystal film 
field 30, contraction processing is performed. 
[0058] 

Such expansion and contraction processing are repeated until expansion 
and contraction size are set to Kmum. For example, filter size of 
expansion processing or contraction processing is made about into eight, 
and the resolution of an image pick-up image repeats processing 5 times 
at the time of K/5 micrometer. Or a radius creates the circular filter 
of Kmum and expansion or contraction processing is performed once so 
that filter size may serve as Kmum. By such expansion processing or 
contraction processing, as for the amorphous film field 29 of 2 or less 
Kmum, a minor axis Da disappears, and only the amorphous film field 29 
where a minor axis Da is larger than 2Kmum remains. Therefore, the 
amorphous film field 29 leading to said poor electron mobility and a 
pixel defect is detectable before a excimer laser annealing process. 
[0059] 

Drawing 14 is the block diagram showing the relation between test 
equipment 2, SPC equipment 39, and a coater 38. If the approach of the 
production control mentioned above is further stated to a detail, as 
shown in drawing 14 , the control section 40 is independently formed in 
test equipment 2, and SPC equipment 39 and a coater 38. This control 
section 40 performs feedback control to SPC equipment 39 and a coater 38 
based on the feedback information from test equipment 2. 
[0060] 

As said feedback information, there are a mixture ratio of the x and the 
direction location of y, the amorphous film field 29, and the crystal 
film field 30 in the substrate 4 of an image pick-up image, the 
amorphous lump' s 31 particle size, a configuration (it is synonymous 
with the configuration for judging whether a configuration here has the 
minor axis of the amorphous soul 31 larger than 2K or it is small.) of 
the amorphous film field 29, etc. , and such information is sent to a 
control section 40 from test equipment 2, for example. A control section 
40 sends the command of a service condition to SPC equipment 39 and a 
coater 38 based on said sent information, respectively. 



[0061] 

The relation of the burning temperature of SPC equipment 39 and the 
mixture ratio which were specifically acquired beforehand, the relation 
of the concentration of the catalyst deposit 8 and the mixture ratio 
which were acquired beforehand, and the relation of the concentration of 
the catalyst deposit 8 and the amorphous lump' s 31 particle size which 
were acquired beforehand. From said feedback information, it judges how 
much excess and deficiency had the concentration of the required 
catalyst deposit 8, and the burning temperature of SPC equipment 39 to 
the optimum value about x and the direction location of y in a substrate 
4. 

[0062] 

the result judged in said control section 40 — whenever [ furnace 
temperature / of the heating furnace of SPC equipment 39 ], i.e., 
burning temperature, a constant rate — when judged with it being high 
or being low, it becomes possible from the following substrate 4 to 
produce by the optimum state by sending the command which only said 
constant rate lowers whenever [ furnace temperature ], or raises it to 
SPC equipment 39. moreover, the result judged in the control section 40 
— the concentration of the catalyst deposit 8 — a constant rate — 
when judged with it being high or being low, it becomes possible by 
ordering it the increase and decrease of a value of spreading 
concentration to a coater 38 to produce by the optimum state from the 
following substrate 4. 
[0063] 

Moreover, as a result of judging in a control section 40, control and 
the concentration control about a coater 38 become possible [ producing 
by the optimum state ] from the following substrate 4 whenever [ furnace 
temperature / of SPC equipment 39 ] by ordering it the location and the 
amount of control of the x and the direction of y of a substrate 4 to 
SPC equipment 39 and a coater 38 according to the location of the x and 
the direction of y of a substrate 4, respectively, in being required. 
[0064] 

According to the test equipment 2 of the crystalline film 1 explained 
above, with white lighting 13, after irradiating the light which 
contains a blue component and a red component in the crystalline film 1, 
this crystalline film 1 is picturized using color CCD camera 11 and an 
optical microscope 12. A control unit 14 divides blue image 19B into the 
amorphous film field 29 and the crystal film field 30 with the 
concentration value based on the average concentration value of red 
image 19R picturized using white lighting 13, color CCD camera 11, and 



the optical microscope 12. 
[0065] 

Therefore, the mixture ratio of the amorphous film field 29 and the 
crystal film field 30 in the crystalline film 1 can be held. And field 
separation of the blue image 19B is not only carried out only with a 
concentration value, but a field is separated based on the average 
concentration value of red image 19R obtained with blue image 19B. 
Although the concentration value of blue image 19B changes with the 
conditions at the time of the image pick-up containing the concentration 
of the crystalline film 1, and the illuminance by white lighting 13 
Since a field is separated using the average concentration value of red 
image 19R obtained on the same conditions as this blue image 19B For 
example, even if the conditions at the time of an image pick-up — the 
thickness of the crystalline film 1 changes — change, the image field 
of the amorphous film field 29 and the image field of the crystal film 
field 30 are separable into accuracy. Therefore, field separation is 
possible, without needing the equipment which acquires the conditions at 
the time of image pick-ups, such as thickness of the crystalline film 1. 
Thus, according to the test equipment 2 and the inspection approach 
which were mentioned above, practicability can be made high while being 
able to inspect the crystallized state of the crystalline film 1 
correctly and easily. 
[0066] 

Moreover, the exposure means which can irradiate the crystalline film 1 
can realize easily light containing a blue component and a red component 
with white lighting 13. Since an image pick-up means has color CCD 
camera 11 and an optical microscope 12, it can realize high spatial 
resolving power with an optical microscope 12, and becomes possible 
[ inspecting the crystalline film 1 in a detail with a desired 
magnifying power ]. Moreover, in this inspection approach, it becomes 
possible by making it focus about the light of a blue component, and 
picturizing to divide blue image 19B into the amorphous film field 29 
and the crystal film field 30 clearly and easily with the concentration 
value. Therefore, it becomes possible to divide the crystalline film 1 
into the amorphous film field 29 and the crystal film field 30 clearly. 
[0067] 

While comparing the mixture ratio of an amorphous film field with the 
initial value of the amorphous film field set up beforehand as other 
gestalten of operation of this invention and judging whether the 
crystalline film to be examined is an excellent article or it is a 
defective only based on this comparison result, it enables it to adjust 



the burning temperature of said conditions in a solid phase growth 
crystallization process, for example, a heating furnace, its firing time, 
etc. In this case, since it becomes unnecessary to compare the overall 
diameter of the amorphous lump of film material with a gauge diameter, 
the adjustment program itself can simplify and defect detection of poor 
growth of the crystalline film can be quickened further. 
[0068] 

Drawing 15 is the block diagram showing the relation between test 
equipment 2, SPC equipment 39A, and coater 38A, and drawing 16 is the 
block diagram showing the relation between test equipment 2A, SPC 
equipment 39, and a coater 38. However, the same sign is given to the 
same member as said operation gestalt, and the detailed explanation is 
omitted. In said operation gestalt, although the control section 40 is 
independently formed in test equipment 2, and SPC equipment 39 and a 
coater 38, in the gestalt shown in drawing 15 , control-section 40A is 
prepared in SPC equipment 39A, and control-section 40B is prepared in 
coater 38A. It can judge how much excess and deficiency as for control- 
section 40A, the burning temperature of SPC equipment 39A had to the 
optimum value, and control-section 40B can judge how much excess and 
deficiency had the concentration of the catalyst deposit 8 to the 
optimum value. Moreover, as shown in drawing 16 , it is also possible to 
prepare control-section 40C in test equipment 2A at one. 
[0069] 

In case the crystalline film to be examined is picturized, an optical 
microscope and a color CCD camera may be made into the structure which 
carries out migration actuation, without making the migration actuation 
of the xy stage carry out in the direction of z. While carrying out 
migration actuation of the xy stage furthermore, it is also possible for 
it to be made to carry out migration actuation of an optical microscope 
and the color CCD camera. The inspection approach of this invention may 
be, inspection, i.e., the total inspection, of the crystalline film of 
all substrates produced, and may be the sampling inspection of the 
crystalline film within all production-lot units. 
[0070] 

The test equipment and the inspection approach of this invention are not 
necessarily applied, only when manufacturing the thin film transistor of 
an active-matrix form. In this operation gestalt, although the ram was 
applied as a means to record the gauge diameter of said mixture ratio 
and an amorphous lump' s overall diameter etc. , it is also possible to 
apply other record means, such as a hard disk. White lighting is not 
necessarily limited to what consists of a halogen lamp. In addition, in 



the range which does not deviate from a claim, various partial change 

may be made to said operation gestalt. 

[0071] 

[Effect of the Invention] 

According to this invention, a field separation means divides a blue 
image into an amorphous film field and a crystal film field with the 
concentration value based on the average concentration value of the red 
image picturized using the exposure means and the image pick-up means as 
mentioned above. Therefore, the mixture ratio of the amorphous film 
field and crystal film field in the crystalline film can be held. And 
field separation of the blue image is not only carried out only with a 
concentration value, but a field is separated based on the average 
concentration value of said red image obtained with a blue image. 
Although the concentration value of a blue image changes with the 
conditions at the time of the image pick-up containing the concentration 
of for example, the crystalline film, and the illuminance by the 
exposure means Since a field is separated using the average 
concentration value of the red image obtained on the same conditions as 
this blue image, even if the conditions at the time of an image pick-up 
— the thickness of the crystalline film changes, for example — change, 
the image field of an amorphous film field and the image field of a 
crystal film field are separable into accuracy. Therefore, field 
separation is possible, without needing the equipment which acquires the 
conditions at the time of image pick-ups, such as thickness of the 
crystalline film. 
[0072] 

Moreover, according to this invention, the exposure means which can 
irradiate the light which contains a blue component and a red component 
at least is easily realizable with white lighting. 
[0073] 

Moreover, according to this invention, an optical microscope can realize 
high spatial resolving power, and it becomes possible to inspect the 
crystalline film in a detail with a desired magnifying power. 
[0074] 

Moreover, according to this invention, in the 1st process, the light 
which contains a blue component and a red component in the crystalline 
film which has an amorphous film field and a crystal film field is 
irradiated, and the crystalline film irradiated at the 1st process is 
picturized in the 2nd process. In the 3rd process, a blue image is 
divided into an amorphous film field and a crystal film field with the 
concentration value based on the average concentration value of the 



picturized red image. Therefore, the mixture ratio of an amorphous film 
field and a crystal film field can be held. And field separation of the 
blue image is not only carried out only with a concentration value, but 
a field is separated based on the average concentration value of said 
red image obtained with a blue image. Although the concentration value 
of a blue image changes with the conditions at the time of the image 
pick-up containing the concentration of for example, the crystalline 
film, and the illuminance by the exposure means Since a field is 
separated using the average concentration value of the red image 
obtained on the same conditions as this blue image, even if the 
conditions at the time of an image pick-up — the thickness of the 
crystalline film changes, for example — change, the image field of an 
amorphous film field and the image field of a crystal film field are 
separable into accuracy. Therefore, field separation is possible, 
without needing the equipment which acquires the conditions at the time 
of image pick-ups, such as thickness of the crystalline film. 
[0075] 

Moreover, according to this invention, it becomes possible by making the 
2nd process focus about the light of a blue component, and picturizing 
to divide a blue image into an amorphous film field and a crystal film 
field clearly and easily with the concentration value. Therefore, it 
becomes possible to divide the crystalline film into an amorphous film 
field and a crystal film field clearly. 
[0076] 

Moreover, according to this invention, after producing the amorphous 
film, the amorphous film is crystallized selectively, the crystalline 
film is produced, and the mixture ratio of the amorphous film field 
obtained by inspection and a crystal film field is compared with the 
mixture ratio of the amorphous film field set up beforehand and a 
crystal film field. Based on this comparison result, the conditions for 
crystallizing the amorphous film selectively can be adjusted. It becomes 
possible to produce the crystalline film which made the desired ratio 
the mixture ratio of an amorphous film field and a crystal film field by 
this. 
[0077] 

Moreover, according to this invention, after producing the amorphous 
film, the amorphous film is crystallized selectively, the crystalline 
film is produced, and an amorphous lump' s gauge diameter beforehand 
determined as the overall diameter of the amorphous lump of the film 
material obtained by inspection is compared. Based on this comparison 
result, the conditions for crystallizing the amorphous film selectively 



can be adjusted. It becomes possible to produce the crystalline film 
made under into the overall diameter of a request of the amorphous lump 
of film material by this. 
[0078] 

Moreover, according to this invention, by the inspection approach of the 
crystalline film, after obtaining the binary image which carried out 
separation detection of an amorphous film field and the crystal film 
field, expansion processing or contraction processing can be performed 
to this binary image, and the overall diameter of the amorphous lump of 
film material can be measured. Therefore, the amorphous lump of non- 
wanted magnitude can be measured certainly and it becomes possible to 
detect beforehand the amorphous film field used as causes, such as for 
example, poor electron mobility and a pixel defect, so. 
[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the configuration of the 
test equipment 2 of the crystalline film 1 concerning the operation 
gestalt of this invention. 

[Drawing 2] It is the perspective view showing selectively the relation 
of the crystalline film 1 and test equipment 2 which were formed in the 
substrate 4. 

[Drawing 3] It is approximate account drawing showing gradually the 
process which forms the crystal film in the 1 surface section of a 
substrate 4. 

[Drawing 4] It is the block diagram of the control system of test 
equipment 2. 

[Drawing 5] It is the explanatory view showing the usage of the 
picturized image gradually. 

[Drawing 6] It is the mimetic diagram of the image field judged to be a 

defective, and when the ratio of drawing 6 (a) of the image field of the 

amorphous film field 29 is too low, and the ratio of drawing 6 (b) of 

the image field of the amorphous film field 29 is too high, drawing 6 

(c) is the mimetic diagram of blue image 19B in case the amorphous 

lump' s 31 overall diameter Da is more than a gauge diameter. 

[Drawing 7] It is the graph showing the transparency property over the 

wavelength of the amorphous film and the crystal film. 

[Drawing 8] It is the graph showing the spectral characteristic over the 

wavelength of color CCD camera 11. 

[Drawing 9] It is the graph showing the relation of the concentration 
value of the amorphous film in each color component, and the crystal 
film. 

[Drawing 10] It is the flow chart which shows the process which inspects 



the crystalline film 1 obtained according to a solid phase growth 
crystallization process. 

[Drawing 11] It is the flow chart which compares the mixture ratio of 
the amorphous film obtained by inspection of the crystalline film 1, and 
the amorphous lump' s 31 minor axis Da with the mixture ratio of the 
amorphous film set up beforehand and the amorphous lump' s 31 gauge 
diameter. 

[Drawing 12] It is the block diagram showing the relation between a 
solid phase growth crystallization process and the inspection process of 
the crystalline film 1. 

[Drawing 13] The amorphous film is an explanatory view explaining the 
process in which it grows up to be the crystal film. 

[Drawing 14] It is the block diagram showing the relation between test 
equipment 2, SPC equipment 39, and a coater 38. 

[Drawing 15] It is the block diagram showing the relation between test 
equipment 2, SPC equipment 39A, and coater 38A. 

[Drawing 16] It is the block diagram showing the relation between test 
equipment 2A, SPC equipment 39, and a coater 38. 
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equipment 2, 
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amorphous film set up beforehand and the amorphous lump' s 31 gauge 
diameter. 

[Drawing 12] It is the block diagram showing the relation between a 
solid phase growth crystallization process and the inspection process of 
the crystalline film 1. 

[Drawing 13] The amorphous film is an explanatory view explaining the 
process in which it grows up to be the crystal film. 
[Drawing 14] It is the block diagram showing the relation between test 

SPC equipment 39, and a coater 38. 
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